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[bookmark: _GoBack]Abstract
This contribution presents the EE test results of JVET-AB0141. In this test, a new loss function is defined where quantization parameter is used as a factor for the loss calculation in the training stage. The proposed CNN model is implemented on top of NNVC common software (NCS1.0) using SADL int16 precision. 
In EE1-1.8.2, both the epochs of training luma and chroma model are 50. In EE1-1.8.2, the epochs of training luma and chroma model are 350 and 50. BD-rate changes of {Y, Cb, Cr} are summarized as follows:
EE1-1.8.1:
· Compared with NNVC-3.0,
		AI: {-7.21%, -20.61%, -21.30%}, EncT 154%, DecT 31084%
· 	Compared with NNVC-3.0 filter set #1
		AI: {0.34%, -0.60%, -0.93%}, EncT 106%, DecT 123%
EE1-1.8.2:
· Compared with NNVC-3.0,
		AI: {-7.49%, -20.60%, -21.28%}, EncT 153%, DecT 31176%
· 	Compared with NNVC-3.0 filter set #1
		AI: {0.04%, -0.60%, -0.91%}, EncT 106%, DecT 123%

Introduction
In NN-based in-loop filter, the commonly used loss functions, L1 and L2 have not considered the information related to video coding.



In EE1-1.8.2, the number of epochs is studied for training luma model.
Proposed method
Since the training samples with different quantization parameters have different training difficulties, the new designed loss function can be formulated as follows:
      or


where  denotes the weight assigned to the conventional loss function according to the quantization parameters. The following figure shows the function curve of .
[bookmark: _Ref83748530]Inference
In the inference stage, SADL [1] is used as the inference library. All the models are quantized into int16 precision.
	Network Information in Inference Stage

	Mandatory
	HW environment:

	
	GPU Type
	N/A

	
	Framework:
	SADL

	
	Number of GPUs per Task
	0

	
	　
	　

	
	Total Parameter Number
	1.56M/model, 4 models in total

	
	Parameter Precision (Bits)
	16 (I)

	
	Memory Parameter (MB)
	3.1MB/model, 4 models in total 

	
	Multiply Accumulate (kMAC/pixel)
	539K/pixel (assuming frame-level input);
682K/pixel (assuming block-level input)

	Optional
	　
	　

	
	Total Conv. Layers
	25+16

	
	Total FC Layers
	0

	
	Total Memory (MB)
	　

	
	Batch size:
	1

	
	Patch size
	128128, 256256

	
	Changes to network configuration or weights required to generate rate points
	

	
	Peak Memory Usage
	　

	
	Other information: 
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	Network Information in Training Stage

	Mandatory
	GPU Type
	GPU: Tesla-A100 40GB

	
	Framework:
	PyTorch v1.11

	
	Number of GPUs per Task
	1

	
	　
	　

	
	Epoch:
	1.8.1: 50 luma; 50 for chroma
1.8.2: 350 luma; 50 for chroma

	
	Batch size:
	64

	
	Training time:
	1.8.1: ~33h for luma; ~12h for chroma
1.8.2: ~230h for luma; ~12h for chroma

	
	Training data information: 
	DIV2K

	
	Training configurations for generating compressed training data (if different to VTM CTC):
	VTM-11.0 + new MCTF, QP {17, 22, 27, 32, 37, 42}

	
	Loss function:
	L1, L2

	Optional
	　
	　

	
	Number of iterations
	

	
	Patch size
	128128

	
	Learning rate:
	1e-4

	
	Optimizer:
	ADAM

	
	Preprocessing:
	

	
	Other information: 
	　


Experimental results
The proposed method is tested on top of NCS1.0 under the common test conditions in [2].
Table 1. The performance of EE1-1.8.1 (Anchor is NNVC-3.0)
	
	 All intra Main10 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-6.32%
	-17.91%
	-19.40%
	198%
	40267%

	Class A2
	-6.41%
	-20.47%
	-19.57%
	158%
	33014%

	Class B
	-6.41%
	-22.10%
	-22.19%
	149%
	31461%

	Class C
	-7.54%
	-20.01%
	-22.72%
	131%
	21492%

	Class E
	-9.82%
	-21.77%
	-21.55%
	154%
	36217%

	Overall
	-7.21%
	-20.61%
	-21.30%
	154%
	31084%

	Class D
	-7.52%
	-20.51%
	-22.58%
	125%
	17888%

	Class F
	-3.83%
	-13.19%
	-12.42%
	124%
	19397%



Table 2. The performance of EE1-1.8.1 (Anchor is NNVC-3.0 filter set #1)
	
	 All intra Main10 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.30%
	0.15%
	0.68%
	110%
	123%

	Class A2
	0.47%
	0.01%
	-2.48%
	107%
	124%

	Class B
	0.45%
	-0.21%
	-0.65%
	106%
	122%

	Class C
	0.08%
	-1.68%
	-1.11%
	104%
	123%

	Class E
	0.42%
	-1.18%
	-1.23%
	107%
	123%

	Overall
	0.34%
	-0.60%
	-0.93%
	106%
	123%

	Class D
	-0.07%
	-1.85%
	-1.99%
	103%
	123%

	Class F
	1.56%
	-1.57%
	-1.66%
	104%
	92%



[bookmark: _Ref75791879]Table 13. The performance of EE1-1.8.2 (Anchor is NNVC-3.0)
	
	 All intra Main10 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-6.59%
	-17.84%
	-19.37%
	197%
	40325%

	Class A2
	-6.67%
	-20.63%
	-19.63%
	157%
	33004%

	Class B
	-6.69%
	-22.06%
	-22.18%
	148%
	31539%

	Class C
	-7.80%
	-19.95%
	-22.65%
	130%
	21672%

	Class E
	-10.12%
	-21.77%
	-21.54%
	154%
	36261%

	Overall
	-7.49%
	-20.60%
	-21.28%
	153%
	31176%

	Class D
	-7.69%
	-20.22%
	-22.45%
	125%
	18184%

	Class F
	-4.03%
	-13.20%
	-12.43%
	123%
	22128%



Table 14. The performance of EE1-1.8.2 (Anchor is NNVC-3.0 filter set #1)
	
	 All intra Main10 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	0.29%
	0.75%
	109%
	123%

	Class A2
	0.19%
	-0.29%
	-2.59%
	106%
	124%

	Class B
	0.14%
	-0.15%
	-0.63%
	105%
	122%

	Class C
	-0.21%
	-1.60%
	-1.01%
	104%
	124%

	Class E
	0.09%
	-1.19%
	-1.21%
	106%
	123%

	Overall
	0.04%
	-0.60%
	-0.91%
	106%
	123%

	Class D
	-0.25%
	-1.52%
	-1.84%
	103%
	125%

	Class F
	1.35%
	-1.58%
	-1.67%
	103%
	105%
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